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B. ENVIRONMENTAL RESOURCES 

 

The area surrounding Frontenac has ranching and agriculture with small farm related businesses 

located within the City limits. There are two large industries and ten smaller businesses located 

in the industrial park in the western part of the City. Several other businesses and stores are 

located in Frontenac. Also, due to the close proximity to Pittsburg State University there are 

several national technical training centers, such as John Deere and Harley Davidson located in 

Frontenac. Unified School District No. 249 maintains K-12 schools within the City. 

There are no known historic sites, endangered species or critical habitats in the planning area that 

were identified in the City’s Intergovernmental Review done in October of 2006.  The review 

was completed for a water supply, water storage and water distribution system improvement 

project.  The water distribution project has been constructed and the other projects were delayed 

until now.  New environmental reviews will be done for the present project. 

 

The proposed water improvements will not have a major effect on land uses.  The project will 

improve water supply, storage and treatment for the entire City and insure adequate safe water 

for future growth in the planning area. Project improvements will have continuing compatibility 

with the community needs over the planning period. 

 

C. POPULATION 

 

The future population to be served and future development are affected by many indeterminate 

factors that the prediction of future growth, regardless of the degree of prior study, should be 

considered as only an approximation.  A detailed analysis of population trends from Frontenac 

and reasons for population change is beyond the need and scope of this study.  Data from sources 

including the U. S. Census records, City Data and Kansas Demographics by Cubit were used to 

show past population trends and projected population for Frontenac. 
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Revised June 6, 2016 

Component
Well

Water Supply

Maximum
Contaminant

Levels

Total Hardness, as CaC03 240 400
Calcium, as Ca 55 75-200
Magnesium, as Mg 25 50-150
Sodium 100 100
Total Alkalinity, as CaC03 200 60-300
pH 7.8 6.5-8.5
Specific Conductivity 1,060 1,500
Chloride 187 250
Sulfate 35 250
Nitrate, as N03 0 10
Fluoride 1 4
Iron 0 0.03
Manganese 0.002 0.05
Total Dissolved Solids 551 500
Arsenic 0.0002 50
Barium 0.4 2
Selenium 0 0.05
Silica 11.2 50
Aluminum 1 50-200
Potassium 5 100
Phosphorus, total 0.02 5
Zinc 0.008 5
Corrosivity 0.274 0-1.0
Gross Alpha 9 15
Radium 226 3 5.0*
Radium 228 <1.0 0
Hydrogen Sulfide Gas 4.0-11.0 0
Total Trihalomethanes (TTHM) 0.0027 0.08
Haloacetic Acids (HAAS) 0.004 0.06
*Combined Ra226; Ra228

Table II - 1
Typical Chemical Analysis of Frontenac's Well Water

Expressed in parts per million (ppm)
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2. Water Treatment Plant 
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to the water as it exits the aerators and before it enters the chlorine contact basin. 

This basin allows time for the chlorine to react with the hydrogen sulfide remaining 

in the water and convert it to elemental sulfur, which is insoluble in water. The 

insoluble elemental sulfur is now small particles and can be removed from the well 

water by passing the water through rapid sand filters. 

 

 The chlorine contact basin overflows into a pipe that enters the four filters inside the 

water plant building.  The water exits the bottom of each filter and flows into the 

clearwell over a filter effluent weir.  Once the clearwell high level is reached, the 

water plant and the well(s) are automatically turned off. 

Principal equipment and components of the water treatment plant are listed as follows: 

a)  

  

 

 

 

  

  

 

 

 

  

  

 

 

 

 



Section II Page 9 of 19 Existing Facilities 
 

 

 

 

  

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 



Section II Page 10 of 19 Existing Facilities 
 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

  

 

   

 

  

 

 

 

 



Section II Page 11 of 19 Existing Facilities 
 

  

 

 

 

   

 

    

 

 

 

 

 

 

 

  

 

 

 

 

   

 

  

 

   

 

 

  

 

 

 

  



Section II Page 12 of 19 Existing Facilities 
 

   

 

  

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

3. Water Distribution System 

The existing water distribution system serving the City is constructed of cast iron, 

asbestos cement, and PVC plastic pipe, which varies in size from ¾-inch to 8-inch and 

with gate valves for isolating areas of the system.  The system has been in operation since 

early 1900’s with several extensions and many line replacements. Water services are 

metered (1,474 existing meters) and fire hydrants are provided on the distribution system.   

A water system improvement project was constructed in 2010 to replace failing asbestos 

cement pipe.  There were 11,500 feet of 8” PVC plastic pipe installed with valves, fire 

hydrants and new services. 
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4. Water Storage 

 Water storage is provided by a 160,000 gallon in ground concrete clearwell at the water 

treatment plant, a 75,000 gallon elevated water storage tank located at the plant site and a 

250,000 gallon elevated water storage tank located on the west side of the City in the 

Industrial Park.  The concrete clearwell was constructed in 1991 as part of the water 

treatment plant construction.  The 75,000 gallon elevated water storage tank was 

constructed in 1907 and the 250,000 gallon elevated water storage tank in 1980. 

 The interior of the 250,000 gallon elevated water storage tank was sandblasted, spot 

repaired and painted in 2008. 

C. CONDITION OF EXISTING FACILITIES 

1. Water Supply 

The City’s well water supply is moderately hard water with high sodium and hydrogen 

sulfide levels.  The hydrogen sulfide levels are high enough to be corrosive to piping 

systems.  The water is characterized as “moderately hard” water as it contains 240 parts 

per million of calcium and magnesium hardness.  A desirable level of hardness for 

municipal water supply with domestic, industrial and commercial uses is 100 to 130 parts 

per million.  KDHE recommends softening when total hardness is over 300 parts per 

million. 

Frontenac’s well water is safe to drink with treatment for hydrogen sulfide removal and 

disinfection.  Beyond the basic requirements of public health and safety, the problem of 

water quality becomes one of economics and the wishes of the consumers.  The current 

water treatment plant removes hydrogen sulfide and provides filtration and disinfection. 
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2. Water Plant 

The water treatment plant has a design rate of 1,050 gpm.  The plant building is in good 

condition, well maintained and kept cleaned and repainted as necessary.  However, due to 

age and unreliable service, the following treatment plant equipment needs to be replaced: 

  

  

  

  

  

  

  

  

  

 

Other plant items that need to be upgraded are as follows: 

 

   

  

  

  

  

  

 

With new equipment and plant upgrades shown herein the water treatment plant has the 

capacity and is suitable to serve the planning area through the design year 2035, based on 

current EPA and KDHE water regulations. 
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3. Water Distribution System 

Based on past reports and recent upgrades to the water distribution system in 2011, no 

immediate improvements are needed to the water distribution system.  The system is 

adequate and suitable to serve the planning area through the design year 2035.  As new 

areas are developed in the planning area, water line extensions will be needed to serve 

additional users.  Also, the City may replace small sections of the distribution system as 

the need arises. 

4. Water Storage 

 The 160,000 gallon clearwell at the treatment plant and 250,000 gallon elevated water 

storage tank are both in good condition, adequate and suitable for service through the 

design year 2035.  The interior and exterior of the elevated tank may need painted and/or 

spot repairs of paint within the design period. 

 In April 2006, the 75,000 gallon water storage tank at the water plant site was inspected 

and the following recommendations were made: 

1.  

  

  

  

  

  

  

  

  

  

  

  

  

  

 . 
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D. FINANCIAL STATUS OF EXISTING WATER UTILITY 

 

1. Water Rates 

 

The present water rates charged by the City of Frontenac are adequate to provide the 

revenue needed to operate the City’s water utility. 

 

Water rates are shown in Water and Sewer Ordinance No. 2014-07.  This ordinance took 

affect January 14, 2015.  A copy of the ordinance is in Appendix C of this report.   

 

Based on the present water rates, Table II - 2 shows charges for various amounts of water 

used. 

 

 

 

 

 

 
(THE REMAINDER OF THIS PAGE INTENTIONALLY BLANK) 
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Table II - 2 

Water Use Charges 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.  Detailed Breakdown of Annual Expenses, Incl. O & M Cost 

A breakdown of existing Water Utility Expenses from the 2016 Budget are shown in the 

following Table II – 3. 

 

 

Residential Within City Limits Water Service Charge 
First 2,000 gallons, minimum charge $12.88 
Per 100 gallons above minimum $0.432 
Total for 5,000 gallons $25.84 
Total for 10,000 gallons $47.44 
  
Residential Outside City Limits Water Service Charge 
First 2,000 gallons, minimum charge $17.59 
Per 100 gallons above minimum $0.547 
Total for 5,000 gallons $34.00 
Total for 10,000 gallons $61.35 
  
All Businesses Water Service Charge 
First 2,000 gallons, minimum charge $18.30 
Per 100 gallons above minimum $0.483 
Total for 5,000 gallons $32.79 
Total for 10,000 gallons $56.94 
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was 5,242 gallons per month. Number of users includes residential, commercial and pasture 

meters, but not 16 City meters which receive free water. 

 

* * * * * * 



Section III Page 1 of 6 Need for Project 
 

Revised June 6, 2016 

SECTION III 
 

NEED FOR PROJECT 
 
 
A. HEALTH, SANITATION AND SECURITY 

1. Water Supply 

 The City’s well water supply is moderately hard water with high sodium and 

hydrogen sulfide levels. The hydrogen sulfide levels are high enough to be corrosive 

to piping systems.  The water is characterized as “moderately hard” water as it 

contains 240 parts per million of calcium and magnesium hardness.  A desirable level 

of hardness for a municipal water supply with domestic, industrial and commercial 

uses is 100 to 130 parts per million. 

Frontenac’s well water is safe to drink with treatment for hydrogen sulfide removal 

and disinfection.  Beyond the basic requirements of public health and safety, the 

problem of water quality becomes one of economics as far as providing softening and 

the wishes of the consumers.  The current water treatment plant removes hydrogen 

sulfide and provides filtration and disinfection. 

 2. Water Treatment 

  Improvements and replacement of failing water treatment plant equipment, filter 

media, controls and plant items that need upgraded are required to provide safe water 

treatment.  

. Hydrogen sulfide (H2S) odor control unit is needed to 

remove the H2S gas from the aerators exhaust discharge air stream.  The H2S gas 

smell is very obnoxious and unpleasant.  The City continues to receive complaints 

about this odor. A new waste stream will be generated by the H2S control unit and it 

is proposed to send the new waste stream to the filter backwash waste sump for 

disposal along with the existing process wastewater streams. The proposed method of 

disposal was in principle accepted by KDHE based on the agreed upon consensus 

outcome of the formally completed waste stream summary review and disposal 

method consensus process.  
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 3. Water Distribution System 

 

  The water distribution system provides adequate flows for recommended fire 

protection and safe delivery of water to users.  No improvements to the water system 

are needed at this time. 

 

 4. Water Storage 

The existing 75,000 gallon elevated water storage tank was constructed in 1907.  An 

April 2006 inspection of this tank indicated that interior and exterior painting is 

needed and extensive tank repairs are required, especially to the roof.  Also, 

modifications are required to bring the tank into compliance with current paint and 

safety standards.  The tank needs to be replaced to provide for safe and sanitary water 

storage. 

  

B. AGING INFRASTRUCTURE 

  

   

 

   

 

 

 2. Water Plant 

  The water treatment plant has been in operation for over 24 years.  Items needing to 

be replaced due to age and needed for upgrade are shown in Section II, Pages II-14 of 

this report. Improvements and replacement of certain items in the water treatment 

plant are needed to provide safe water treatment to meet EPA and KDHE water 

quality standards. With improvements the water plant would be suitable for use 

through the design year of 2035, based on present State and Federal regulations. 
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 3. Water Storage  

  The 75,000 gallon elevated water storage tank at the treatment plant site is over 108 

years old and needs replaced.  Due to aging, the storage tank and supporting structure 

are in very poor condition; need major repairs and removal of lead base paint.  It is 

not economically feasible to repair this tank due to age of the tank and cost for 

repairs. 

  The tank is considered unsafe and not suitable for continued use through the design 

period. 

 

C. REASONABLE GROWTH 

There has been a steady growth in population served and water demands for water in the 

planning area served by Frontenac’s water facilities. 

 1. Future Demands for Water 

  In order to establish reasonable design criteria for the various components of the 

water distribution system, storage, supply and treatment plant, it is necessary to 

establish present and estimate the future demands for water. “Demands for Water” is 

defined as the sum total of the requirements of all the consumers served by the water 

utility, which includes residential, business and also all leakages, municipal uses and 

firefighting requirements.  It is the obligation of the water utility to supply this 

demand at all times without restraint or restriction. 

 

  There are various types of demands for water used in sizing the water supply, storage 

and treatment plant, each having a separate meaning in waterworks nomenclature.  

The various types of demand are listed as follows: 

 

 Average daily demand is a mathematical relation inasmuch as there is no such thing 

as an average day.  The value is measured only of the normal requirements imposed 

on the water supply and treatment plant. 
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 Maximum day demand is also a mathematical conception but it comes nearer to being 

a measure of the capacity of the water source and water treatment plant necessary to 

supply water and in the case of some parts of the plant, it may be the exact measure. 

 

 Instantaneous water use is an estimate of the maximum amount of water being used 

within the water system at any one instance in time.  The water distribution system 

must be capable of meeting the maximum demand placed on it to prevent low 

pressures within the system and also to provide adequate service to all water users.  

The peak instantaneous use is the ultimate and final measure of the size of 

waterworks required to supply water, for it is axiomatic that the system must supply 

demands of the consumer at all times. 

 

 Fire demand is an estimate of the amount of water that may be required to fight a 

major fire within the City.  The Insurance Services Office has set forth certain 

standards for estimating the fire demand in cities, based upon their population, 

building construction, etc.  Fire demand must be added to other users. 

 

There are so many factors affecting water demands that an exact projection of future water use is 

impossible.  Some of the factors affecting water use are changes in population, quality and 

quantity of water available, weather conditions, cost of water, economic and agricultural 

conditions and water conservation measures.  However, using population and past water use 

data, a reasonable projection of future water use can be made for facilities design and operational 

costs. 

 

Should the City experience a large industrial growth or a larger increase in population than 

projected, it may be necessary to expand the municipal water system beyond those improvements 

planned herein.  The initial construction and proposed improvements as outlined in later parts of 

this report include a reasonable capacity that will provide time for expansion of the plant if 

greater demands than anticipated now are encountered in the future. 
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Water use during the last 5 years in Frontenac, based on water sold, has ranged between 74 and 

85 gallons per capita per day (gpcd); whereas per capita water treated has ranged from 93 to 103 

gallons per capita per day. 

 

The maximum water production month during the last five year period was 13,670,000 gallons in 

August 2012.  This calculates to be an average of 440,970 gallons per day and the peak is likely 

to be 1.9 times the average day for the maximum month, or 837,840 gallons for the maximum 

day. 

 

Based on water production during the last five year period, 331,340 gallons per day is the 

average water production per day.  Free water is water used at ball diamonds, water plant and 

flushing fire hydrants. 

 

It is recommended the City plans on supplying an average of 90 gpcd for water sold and 125 

gpcd for water treated through design year 2035.  The water treated amount is based on the City 

keeping water loss below 15%, which has been achieved for the last 5 years.   

 

This increase in meters will allow for future growth, while still remaining a conservative 

estimate. The existing number of water meters served by Frontenac, and the projected number to 

be served in the design year of 2035 are shown in Table III-1. While the City’s projected 

population is expected to increase 13% over the design period, this study will assume a 10% 

increase in the number of meters served by year 2035. 

 

Table III-1 

Water Meters, Present and Design 

Year Residential Commercial* Pasture City** Total 
2015 1,433 93 19 16 1,561 
2035 1,576 102 21 18 1,717 

 

*Includes 2 high water users 
**City meters receive free water and includes 4 meters at cemeteries 
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The projected new water use for Frontenac for 2035 is 177.0 million gallons per year. The City 

has current water rights from all three wells together for up to 188.5 million gallons per year. 

Also, the water right allows diversion from the wells at a rate not to exceed 711 gallons per 

minute. 

 

The maximum day demand will occur during periods of drought and hot weather conditions.  

The periods of heavy demands for water can be expected to last a few days to several weeks.  

The water supply source and water treatment plant must be adequate to supply the anticipated 

maximum day demands. 

 

Based on past water use data and for cities the size of Frontenac, data and experience has shown 

that the maximum day usage ranges between 180 to 200 percent of the average day demand 

during maximum use month.  Therefore, the maximum day demand for water for Frontenac has 

been estimated to be 190% of the average day demand, or 942,200 gallons in design year 2035. 

 

The maximum hourly, instantaneous and fire flows will be provided by the City’s water storage 

tank, water distribution system and water from the treatment facilities.   

 

By replacing and/or upgrading existing aging water supply, treatment facilities and water 

storage, the water utility will be sustainable to meet the planning area needs through the design 

year 2035. 

 

* * * * * * 
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SECTION IV 
 

WATER SYSTEM IMPROVEMENTS 
 

ALTERNATIVES CONSIDERED 
 
 
A. DESCRIPTION 

1. Water Supply and Treatment 

 a. Sharing Services 

 Frontenac has had talks with the City of Pittsburg about sharing water services.  

However, each City has their own suitable and adequate supply and it was not 

practical for either City to provide water for both cities or abandon their present water 

service.  The City of Frontenac provides water to RWD No. 1, Crawford County 

through an emergency connection.  When necessary, the water district is able to 

obtain water from the City. 

 In the past, Frontenac contracted to supply water and maintain the water system in the 

Capaldo area.  The City has now annexed Capaldo and the Capaldo water system is 

part of the Frontenac water system. 

 Franklin area and City of Arma, both located north of Frontenac, have a combined 

water supply with RWD No. 1.  Due to the size of Frontenac, it is not practical for 

these systems to combine services or management. 

 Based on size, location and existing facilities, facilities that are adequate and suitable 

for each user, it is not technically feasible or cost effective to require full analysis of 

possible sharing of water supplies. 
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 c. Water Treatment Plant 

 The only water treatment alternative considered feasible and cost effective is to 

continue to use the City’s present water treatment plant with improvements 

recommended herein and the addition of odor control.  Constructing a new plant or 

changing treatment process would be excessively costly and unnecessary.  

 Upgrading the City’s existing water treatment consists of improving the existing plant 

by replacing worn and outdated equipment. Also, H2S odor control is included with 

the plant upgrade.   

 The following plant improvements list shows the principal components of the plant 

upgrade. The schematic layout for improvements is shown on page 7 of this section. 

 

        
 

  
  
  
  
  
  
  
  

 
 

The alternative of adding lime softening or ion exchange softening to the water 

Revised June 6, 2016 
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treatment process was considered.  However, due to the project cost for either of these 

softening methods and the water is only 240 mg/l of total hardness, softening is not 

recommended.  KDHE does not recommend softening if water is less that 300 mg/l of 

hardness CaCO3.  Ion exchange softening would increase sodium levels in the treated 

water.   

 

 
2. Water Distribution System Improvements 

 At the present time, no improvements to water distribution are needed to provide 

adequate water service to all water users. 

3. Water Storage 

 Additional treated water storage is needed for maintaining adequate water service, 

fire protection flows and water supply during plant shut down for maintenance or 

caused by power outage. Alternatives for water storage is outlined below: 

a. Pumped Ground Water Storage Tank 

1) Provide 250,000 gallon in ground concrete water storage tank. 
2) Provide high service pumps and generator for pump operation during power 

outages. 
3) Piping, valves, controls and electrical. 
4) The initial cost for the groundwater storage tank, pumps, piping, controls 

and structure to house pumps would be high.  Also, operation and 
maintenance for in ground pumped storage would be higher than elevated 
water storage tanks, due to the cost of operation for electrical service and 
maintenance.  Therefore, because of the cost and limited use, this alternate 
has been eliminated. 

 

b. Composite and Fluted Column Elevated Water Storage Tanks 

 
1) Both of these types of water storage tanks are generally used for larger 

volumes, 500,000 gallons or more.  Therefore, no further analysis of these 

types of water storage tanks will be considered. 
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c. Pedesphere Elevated Water Storage Tank 

 

1) The Pedesphere is often referred to as a single pedestal tank. Standard 
capacities for this type of tank range from 50,000 to 1,500,000 gallons. 

2) Tank and pedestal are constructed of steel and tank foundation is reinforced 
concrete. 

 

d. Multi-Column Elevated Water Storage Tank 

 

1) The multi-column elevated water storage tank is often referred to as a 
legged tank.  These tanks standard capacities range in size from 25,000 to 
2,000,000 gallons. 

2) Tank and supporting legs are constructed of steel and tank foundation is 
reinforced concrete. 

 

 

Both the pedesphere and multi-column elevated water storage tanks are viable 

options. Life cycle cost analysis, along with other factors, must be preformed in order 

to determine which option is most feasible. Section V of this report reviews the life 

cycle cost analysis between these two alternatives. 

 

 

 

 
(THE REMAINDER OF THIS PAGE INTENTIONALLY BLANK) 
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The projected water use for Frontenac for 2035 is 177.0 million gallons per year.   

  Also, 

water right allows diversion from the wells at a rate not to exceed 711 gallons per minute. 

 

The maximum hourly, instantaneous and fire flows will be provided by the City’s water storage 

tanks, water distribution system and water from the treatment facilities. 
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D. ENVIRONMENTAL IMPACTS 

All alternatives will have a minimal impact on the environment, except to improve the 

environment by providing better quality water and Water Treatment Alternate No. 4 to control 

odors of hydrogen sulfide gas will improve air quality.  Hydrogen sulfide gas removed from the 

well water supply at the treatment has a smell similar to rotten eggs. 

The water treatment and water storage tank sites are not in a floodplain or wetland area.  Plant 

facilities and water towers are compatible with the surrounding areas. 

There are no important land resources, endangered species, historical or archaeological 

properties in the treatment plant or water storage tanks sites. 

Waste stream flows from the water treatment plant and all waste streams from alternates 

considered to improve the plant will be discharged to the Frontenac wastewater systems.  The 

existing plant waste streams discharges to the wastewater systems and have not caused any waste 

treatment problems. 

A new waste stream will be generated by the H2S control unit and it is proposed to send the new 

waste stream to the filter backwash waste sump for disposal along with the existing process 

wastewater streams. The proposed method of disposal was in principle accepted by KDHE based 

on the agreed upon consensus outcome of the formally completed waste stream summary review 

and disposal method consensus process. 

 

E. LAND REQUIREMENTS 

The existing water plant site is of sufficient size to allow for construction of any of the proposed 

water treatment plant alternates.  No land will need to be acquired for water plant improvements. 

No additional land will be needed at the existing elevated water storage tank in the Industrial 

Park for installation of tank controls. 

The alternate for a new additional elevated water storage tank will be constructed on existing 

land owned by the City.  The site is a large, unused area between a parking lot and ball diamond. 
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F. POTENTIAL CONSTRUCTION PROBLEMS 

The only problem with construction of the water improvements is to be certain that the plant 

improvements do not disrupt water treatment process long enough to interrupt water service.  

This may require some temporary piping and proper scheduling of plant work.  This type of 

construction problem is not a major problem, but usually encountered in plant expansions. 

 

. 

 

G. SUSTAINABILITY CONSIDERATIONS 

 

 

 

All water plant improvements will require minimal additional energy requirements.  By use of 

VFD’s on high service pumps, energy consumption can be reduced by lower pumping rates 

when possible.   

 

Some additional energy will be required with for order control system to pump low pressure air.  

This amount of energy is minimal or negligible when determining annual operation and 

maintenance costs. 

Water reuse is not considered feasible due to cost of equipment and energy cost. 

All alternatives have redundant equipment and a standby generator is provided in case of power 

outages. 

The proposed water treatment alternatives are all considered to be sustainable through the design 

period with routine maintenance and equipment replacement if necessary. 
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SECTION VI 
 

PROPOSED PROJECT  
 

RECOMMENDED IMPROVEMENTS 
 

A. PRELIMINARY DESIGN 
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additional wastewater load to the facility become problematic for the city.  Should that be the case, 
the formal submission of a revised NPDES wastewater permit application for review would be 
required.  Additionally, the submission of an anti-degradation study for review may also be 
required prior to the issuance of a revised National Pollutant Discharge Elimination System 
(NPDES) Permit by KDHE. 
  
Lastly, we respectfully clarify that this correspondence does not in any manner convey immediate 
KDHE approval to initiate disposal of waste generated by this project.  It is strongly recommended 
that all permits relevant to this project be properly secured prior to letting bids for construction or 
actually starting construction, but without exception before initiating the disposal of any waste 
generated by this project.  The responsibility for securing all relevant permits rests solely with the 
public water supply system and their consultant.” 
 

B. PROJECT SCHEDULE 

The preliminary project schedule is based on Frontenac receiving Rural Development Funding by 

April 1, 2016. 

 Item       Date 

 Completing Project Planning by 09/15/2016 
 Bid Opening by 11/15/2016     
 Notice of Award by 12/15/2016 
 Start Construction by 01/15/2017 
 Completion of Construction by 09/01/2017  
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Normal day to day small repairs and equipment replacement cost are included in Operation and 

Maintenance and not included in short lived asset reserve. 

The short lived asset reserve account will be funded yearly from water utility revenues over 

expenses. 

* * * * * * 
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SECTION VII 

CONCLUSIONS AND RECOMMENDATIONS 

 

A. CONCLUSIONS 

Frontenac water treatment plant is over 24 years old and in order to provide reliable service, 

several items of equipment need replaced and/or upgraded.  Some of these items, such as the 

filter water distributor, are near structural failure which would cause a plant shut-down.  

Improvements and upgrades to the treatment plant are needed in order to keep the plant operating 

and meet water quality standards. 

The City’s well water is high in hydrogen sulfide (H2S) and the treatment facilities removed the 

H2S and discharge it into the air as a gas.  The H2S gas is very odorous and the City receives 

several complaints about the gas, especially when it is blown north to the ball diamond and park 

area. 

 

 

 

 

 

The water distribution for Frontenac has had several improvements and is in good condition and 

not in need of any major improvement project at this time. 

Water storage is provided by a 160,000 gallon clearwell at the treatment plant, a 250,000 gallon 

and 75,000 gallon elevated water storage tanks on the distribution system.  The 75,000 gallon 

elevated water storage tank needs to be replaced; it is over 98 years old, in poor condition and 

failing.  An additional 250,000 gallon elevated water storage tank is needed to provide 2 days 

water use in case of water plant or power failure. 

 

Revised June 6, 2016 
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B. RECOMMENDATIONS 

It is recommended that Frontenac improve their present water utility as covered in this report.  

There are no feasible alternatives for the City to provide water service.  Based on this study and 

project information, the recommended water utility improvements and project funding are as 

follows: 

 1. Water Supply 

 1)      Construct new Well No. 4 
 2)      Abandon Well No. 2 
 
 2.  

        
 

  
  
  
  
  
  
  
  

 
 

 3. Water Storage 

1) Construct 250,000 gallon pedesphere water storage tank. 

2) Abandon 75,000 gallon elevated water storage tank. 
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C. FUNDING 

The City should continue to work towards obtaining a RD loan and grant to fund the water utility 

project cost.    General Obligation bonds should be used 

for interim funding. 

Using present number of water users, 1561 meters, based on RD funding and no grant, the 

average debt payment per user for the RD loan would be $8.26 per month. 

The City should meet with the City Administrator, Attorney, Financial Adviser, Rural 

Development Specialist and Engineer to develop a final plan to finance the needed water utility 

improvements. 

* * * * * * 
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KDHE WELL TEST RESULTS 
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WATER AND SEWER ORDINANCE NO. 2014-07 
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laboratory is used when mopping the floor. There are no other floor drains located in the 
City’s Water Treatment Plant. 
 
The plant discharges all process water waste streams to a Filter Backwash Waste Sump.  
Waste water from the Filter Backwash Waste Sump is then pumped out to a manhole 
located in the City’s existing sanitary sewer collection system, then the waste gravity flows 
from that manhole to the City’s existing First Cow Creek Pump Station and then re-pumped 
at the First Cow Creek Pump Station to the waste stabilization ponds (lagoons) for 
treatment.  
 
The domestic waste stream gravity flows from the water treatment plant, north to the 
existing sanitary sewer along McKay street, and then flows through the gravity sewer 
collection system disposal path that the process water waste stream flows through.  
 
The process water waste stream and the domestic water waste stream are not connected. 
 
The process water waste stream, along with the domestic waste stream disposal path to the 
City’s waste stabilization pond treatment system can be seen in Figure 2, attached herein. 
 
The water treatment plant process and domestic waste streams are treated at the City’s 
waste stabilization ponds. The ponds have a total surface area of 32.54 acres. The ponds 
are designed for 6,100 persons at 100 gallons per capita per day. The City currently serves 
approximately 3,400 persons. No large industries discharge to the City sewers.  
 
The City’s waste stabilization pond treatment system operates under a National Pollutant 
Discharge Elimination System (NPDES) Permit No. M-NE27-OO01, which allows the 
City to discharge from the waste stabilization ponds to Cow Creek via First Cow Creek, 
and eventually flows to the Neosho River Basin. The facility location is in the NE ¼, NW 
¼, Section 7, Township 30 South, Range 25 East, Crawford County, Kansas.  
 
The existing sanitary sewer collection system, Filter Backwash Waste Sump pumps and 
the First Cow Creek Pump Station pumps are adequately sized to handle existing waste 
streams and additional waste stream of 2,070 gallons per day from H2S scrubber. The 
additional 2,070 gallons per day requires the First Cow Creek Pump Station to pump an 
additional 1 minute per day.  
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The two current water supply wells produce no inorganic or organic concentrations above 
the maximum contaminant level for drinking water.  Table 1 below shows typical chemical 
well water analysis for Frontenac’s wells: 
 
 

TABLE 1 
Well Water Supply Water Quality 

Component 
Well 

Water Supply  Units 
     
Total Hardness, as CaCO3 240 mg/L 
Calcium, as Ca 55 mg/L 
Magnesium, as Mg 25 mg/L 
Sodium 100 mg/L 
Total Alkalinity, as CaCO3 200 mg/L 
pH 7.8 pH s.u. 
Specific Conductivity 1,060 umho/cm 
Chloride 187 mg/L 
Sulfate 35 mg/L 
Nitrate, as NO3  0 mg/L 
Fluoride 1 mg/L 
Iron 0 mg/L 
Manganese 0.002 mg/L 
Total Dissolved Solids 551 mg/L 
Arsenic 0.0002 mg/L 
Barium 0.4 mg/L 
Selenium 0 mg/L 
Silica 11.2 mg/L 
Aluminum 1 ug/L 
Potassium 5 mg/L 
Zinc 0.008 mg/L 
Corrosivity 0.274 LANG 
Gross Alpha 9 pCi/L 
Radium 226 3 pCi/L 
Radium 228 <1.0 pCi/L 
Hydrogen Sulfide Gas 4.0-11.0 ppmv 
Total Trihalomethanes 
(TTHM) 0.0027 mg/L 
Haloacetic Acids (HAA5) 0.004 mg/L 
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The following portion of the report explains waste streams produced from the existing 
water treatment plant and the addition of the H2S air scrubber unit. 

 
A. Existing Water Treatment Plant 
 
Waste streams from the existing water treatment plant before the addition of the proposed 
H2S Air Scrubber unit are as follows: 
 
 1. Filter Backwash Waste 
 

 Four gravity filters, 9’x10’, each backwashed at an average rate of 10 
gpm/ft2, for 10 minutes. (9’x10’) x (10gpm/ft2) x (10 min.) = 9,000 gallons 
per filter per backwash. Each filter is backwashed once a week, one filter at 
a time. A total of 36,000 gallons of backwash water per week. 
 

 Filter Backwash water is discharged to the Filter Backwash Waste Sump 
which pumps waste to existing sanitary sewer collection system at a rate of 
250 gpm. 

 
 2. Chlorine Contact Basin 

 
 The chlorine contact basis does not have a drain. 

 
 It is pumped out once every 5 to 8 years. Water is pumped out to the Filter 

Backwash Waste Sump and then pumped to the sanitary sewer collection 
system.  The settlement in the basin is taken to the landfill.  

 
 3. Chemical Feed Points 
 

 Chlorine (Cl2) is fed at aerators discharge for disinfection and to oxidize any 
leftover H2S after aeration. Feed rate is 3 mg/L or 12 pounds per day based 
on average day flow.  
 

 Chlorine is also fed for disinfection where treated water enters the clearwell.  
Feed rate is 3 mg/L or 12 pounds per day based on average day flow. 

 
 No waste streams are generated from chemical feed equipment.  

 
 4. Filter Backwash Waste Sump 
 

 Waste is pumped to existing sanitary sewer collection system at a rate of 250 
gpm. 
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 Average flow is 5 gpm per day based on total waste flow over one week of 

plant operation. 
 

 The Filter Backwash Waste Sump is the only connection from the water 
treatment plant process water to the existing sanitary sewer collection 
system. 

 
 The Filter Backwash Waste Sump pumps to a manhole in the existing 

sanitary sewer collection system. 
 

5. Domestic Waste 
 
 Domestic waste from the existing water treatment plant consists of one floor 

drain and sink in the laboratory, along with one toilet and sink in the 
bathroom. 
 

 All domestic waste from the water treatment plant is gravity flow to the 
existing sanitary sewer collection system on the north side of the water 
treatment plant building. This domestic waste exits the building on the north 
west corner.  

 
 There are no chemicals sent to the sanitary sewer collection system from the 

domestic waste stream. 
 

 Domestic waste and process waste are not connected. 
 
B. Water Treatment Plant with Improvements and H2S Air Scrubber 

 
1. Waste Stream from Water Treatment Plant with Improvements 

 
 With the water treatment plant improvements, there will be no change in 

waste stream flow from existing plant, however the H2S Air Scrubber will 
produce an additional waste stream as noted below. 

 
2. Hydrogen Sulfide (H2S) Air Scrubber - Chemical Feed Point 

 
 H2S chemicals include 6 gallons per hour of 25% Sodium Hydroxide (NaOH) 

and 42 gallons per hour of 12.5% Sodium Hypochlorite (NaOCl). 
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3. Hydrogen Sulfide (H2S) Air Scrubber - Waste Stream 
 

 Waste flow from the Hydrogen Sulfide Air Scrubber unit blowdown consists 
of 3 gpm during plant run time. (3 gpm) x (60 minutes/hour) x (11.5 
hours/day) = 2,070 gallons per day. 
 

 The maximum waste stream produces 3% Sodium Chloride (NaCl) and 2% 
Sodium Sulfate (Na2SO4), which is 518 lbs./day and 345 lbs./day, 
respectively. 

 
 Above waste stream from scrubber unit is based on 11 ppm H2S in well 

water.  Past tests of well water have had 4 to 11 ppm H2S.  The high tests 
were from original Well No. 1, which has been abandoned due to high H2S. 
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